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13713199 PMID: 9406707 

Preliminary results from intensity-based CT-SPECT fusion in 1-131 
anti-Bl monoclonal -antibody therapy of lymphoma. 
Koral K F; Lin S; Fessler J A; Kaminski M S; Wahl R L 

Department of Internal Medicine, University of Michigan, Ann Arbor 
48105-0552, USA. 

Cancer (UNITED STATES) Dec 15 1997, 80 (12 Suppl) p2538-44, 
ISSN 0008-543X Journal Code: 0374236 

Contract/Grant No.: ROl CA 56794; CA; NCI; ROl CA38790; CA; NCI 
Document type: Journal Article 
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Main Citation Owner: NLM 
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BACKGROUND: In treatment of non-Hodgkin ' s lymphoma patients with 
predose-plus-I-131-labeled anti-Bl (anti-CD20) monoclonal 

antibody, an intratherapy single photon emission computed tomography 
(SPECT) image is an important part of research estimates of tumor 
dosimetry. For that imaging, a computed tomography (CT) -SPECT fusion is 
used both to obtain an attenuation map for the space-alternating 
generalized expectation maximization reconstruction and to provide CT-based 
volumes of interest (Vol) to determine activity in tumors and organs. 
Fusion based on external, skin-surface markers has been used but may not 
correctly superimpose internal structures. METHODS: A new algorithm, 
developed and implemented in the Department of Radiology, University of 
Michigan, and based on the mutual information of grayscale values, was 
investigated. Results from four anti-Bl therapy patients are presented. 
RESULTS: In one patient, the new intensity-based fusion provided total 
reconstructed counts for kidneys that were higher than those produced by 
marker-based fusion; therefore, the Vol was probably located more 
accurately. In a second patient, after an acquisition that did not include 
any skin markers, the new algorithm produced counts/pixel that were similar 
for four of five tumors consistent with what is expected from an ideal 
therapy combined with accurate count density estimates. The fifth tumor was 
quite small and will have its final activity estimate moved toward 
consistency with the others after a recovery coefficient multiplication. 
For four tumors in two patients, direct comparison of the two algorithms 
yielded count totals that were different by no more than 7.2%. CONCLUSIONS: 
The use of CT-SPECT fusion and subsequent transfer of tumor Vol originally 
drawn in high-resolution CT space offers potential advantages for 
quantifying tumor uptake of radioactivity. A new, mutual -information-based 
fusion algorithm is usable without skin markers. Results indicate that the 
new fusion algorithm gives equal tumor count values within 7.2% compared 
with fusion based on external markers. It increases estimates of kidney 
activity by an average of 6.4%. 

Preliminary results from intensity-based CT-SPECT fusion in 1-131 
anti-Bl monoclonal -antibody therapy of lymphoma. 
Dec 15 1997, 

BACKGROUND: In treatment of non-Hodgkin ' s lymphoma patients with 
predose-plus-I-131-labeled anti-Bl (anti-CD20) monoclonal 

antibody, an intratherapy single photon emission computed tomography 
(SPECT) image is an important part... 
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Iodine-131-anti-Bl radioimmunotherapy for B-cell 
lymphoma . 

Kaminski M S; Zasadny K R; Francis I R; Fenner M C; Ross C W; Milik A W; 
Estes J; Tuck M; Regan D; Fisher S; Glenn S D; Wahl R L 

Department of Internal Medicine, University of Michigan, Ann Arbor 
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Journal of clinical oncology - official journal of the American Society 
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PURPOSE: The CD20 B-lymphocyte surface antigen expressed by B-cell 
lymphomas is an attractive target for radioimmuno therapy, treatment using 
radiolabeled antibodies. We conducted a phase I dose-escalation trial to 
assess the toxicity, tumor targeting, and efficacy of nonmyeloablative 
doses of an anti-CD20 monoclonal antibody (anti-Bl) labeled 
with iodine-131 (1311) in 34 patients with B-cell 
lymphoma who had failed chemotherapy. PATIENTS AND METHODS: Patients 
were first given tracelabeled doses of 1311-labeled anti-Bl {15 to 20 mg, 5 
mCi) to assess radiolabeled antibody biodistribution, and then a 
radioimmunotherapeutic dose (15 to 20 mg) labeled with a quantity of 1311 
that would deliver a specified centigray dose of whole-body radiation 
predicted by the tracer dose. Whole-body radiation doses were escalated 
from 25 to 85 cGy in sequential groups of patients in 10-cGy increments. To 
evaluate if radiolabeled antibody biodistribution could be optimized, 
initial patients were given one or two additional tracer doses on 
successive weeks, each dose preceded by an infusion of 13 5 mg of unlabeled 
anti-Bl one week and 685 mg the next. The unlabeled antibody dose resulting 
in the most optimal tracer biodistribution was also given before the 
radioimmunotherapeutic dose. Later patients were given a single tracer dose 
and radioimmunotherapeutic dose preceded by infusion of 685 mg of unlabeled 
anti-Bl. RESULTS: Treatment was well tolerated. Hematologic toxicity was 
dose-limiting, and 75 cGy was established as the maximally tolerated 
whole-body radiation dose. Twenty-eight patients received 

radioimmunotherapeutic doses of 34 to 161 mCi, resulting in complete 
remission in 14 patients and a partial response in eight. All 13 patients 
with low-grade lymphoma responded, and 10 achieved a complete 
remission. Six of eight patients with transformed lymphoma responded. 
Thirteen of 19 patients whose disease was resistant to their last course of 
chemotherapy and all patients with chemotherapy- sensitive disease 
responded. The median duration of complete remission exceeds 16.5 months. 
Six patients remain in complete remission 16 to 31 months after treatment. 
CONCLUSION: Nonmyeloablative radioimmunotherapy with 13 II -anti-Bl is 
associated with a high rate of durable remissions in patients with B-cell 
lymphoma refractory to chemotherapy. 

Iodine-131-anti-Bl radioimmunotherapy for B-cell 
lymphoma . 
Jul 1996, 

...escalation trial to assess the toxicity, tumor targeting, and efficacy 
of nonmyeloablative doses of an anti-CD20 monoclonal antibody 
(anti-Bl) labeled with iodine-131 (1311) in 34 patients with 
B-cell lymphoma who had failed chemotherapy. PATIENTS AND METHODS: 
Patients were first given tracelabeled doses of 1311... 

...in 14 patients and a partial response in eight. All 13 patients with 

low-grade lymphoma responded, and 10 achieved a complete remission. 

Six of eight patients with transformed lymphoma responded. Thirteen 

of 19 patients whose disease was resistant to their last course of 

chemotherapy. . . 

. . .Bl is associated with a high rate of durable remissions in patients with 
B-cell lymphoma refractory to chemotherapy. 
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Radiolabeled-antibody therapy of B-cell lymphoma with autologous 
bone marrow support. 
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Glenn S; Butchko G; Fisher D; Porter B; et al 

Department of Medicine, University of Washington, Seattle. 
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BACKGROUND. Radiolabeled monoclonal antibodies recognizing B-lymphocyte 
surface antigens represent a potentially effective new therapy for 
lymphomas. We assessed the biodistribution, toxicity, and efficacy of 
anti-CD20 (Bl and 1F5) and anti-CD37 (MB-1) antibodies labeled 
with iodine-131 in 43 patients with B-cell lymphoma in 

relapse. METHODS. Sequential biodistribution studies were performed with 
escalating doses of antibody (0.5, 2.5, and 10 mg per kilogram of body 
weight) trace- labeled with 5 to 10 mCi of 1311. The doses of radiation 
absorbed by tumors and normal organs were estimated by serial gamma -camera 
imaging and tumor biopsies. Patients whose tumors were estimated to receive 
greater doses of radiation than the liver, lungs, or kidneys (i.e., 
patients with a favorable biodistribution) were eligible for therapeutic 
infusion of 1311-labeled antibodies according to a phase 1 dose-escalation 
protocol. RESULTS. Twenty-four patients had a favorable biodistribution, 
and 19 received therapeutic infusions of 234 to 777 mCi of 1311-labeled 
antibodies (58 to 1168 mg) followed by autologous marrow reinfusion, 
resulting in complete remission in 16, a partial response in 2, and a minor 
response (25 to 50 percent regression of tumor) in 1. Nine patients have 
remained in continuous complete remission for 3 to 53 months. Toxic effects 
included myelosuppression, nausea, infections, and two episodes of 
cardiopulmonary toxicity, and were moderate in patients treated with doses 
of 1311-labeled antibodies that delivered less than 27.25 Gy to normal 
organs. CONCLUSIONS. High-dose radioimmunotherapy with 1311-labeled 
antibodies is associated with a high response rate in patients with B-cell 
lymphoma in whom antibody biodistribution is favorable. 

Radiolabeled-antibody therapy of B-cell lymphoma with autologous 
bone marrow support . 
Oct 21 1993, 

... a potentially effective new therapy for lymphomas. We assessed the 
biodistribution, toxicity, and efficacy of anti-CD20 (Bl and 
1F5) and anti-CD37 (MB-1) antibodies labeled with iodine-131 in 
43 patients with B-cell lymphoma in relapse. METHODS. Sequential 
biodistribution studies were performed with escalating doses of antibody 
(0.5. . . 

. . . 1311-labeled antibodies is associated with a high response rate in 
patients with B-cell lymphoma in whom antibody biodistribution is 
favorable . 
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Treatment of refractory non-Hodgkin ' s lymphoma with radiolabeled 
MB-1 (anti-CD37) antibody. 

Press 0 W; Eary J F; Badger C C; Martin P J; Appelbaum F R; Levy R; 
Miller R; Brown S; Nelp W B; Krohn K A; et al 

Department of Medicine (Division of Oncology) , Fred Hutchinson Cancer 
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The biodistribution, toxicity, and therapeutic potential of anti-CD37 
monoclonal antibody (MoAb) MB-1 labeled with iodine 131 (1311) 
was evaluated in ten patients with advanced-, low- or intermediate -grade 
non-Hodgkin ' s lymphomas who failed conventional treatment. Sequential 
dosimetric studies were performed with escalating amounts of antibody MB-1 

(0.5, 2.5, 10 mg/kg) trace-labeled with 5 to 10 mCi 1311. Serial tumor 
biopsies and gamma camera imaging showed that the 10 mg/kg MoAb dose 
yielded the best MoAb biodistribution in the ten patients studied. 
Biodistribution studies in the five patients with splenomegaly and tumor 
burdens greater than 1 kg indicated that not all tumor sites would receive 
more radiation than normal organs, and these patients were therefore not 
treated with high-dose radioimmunotherapy . The other five patients did not 
have splenomegaly and had tumor burdens less than 0.5 kg; all five patients 
in this group showed preferential localization and retention of MoAb at 
tumor sites. Four of these patients have been treated with 1311 (232 to 608 
mCi) conjugated to anti-CD3 7 MoAb MB-1, delivering 850 to 4,2 60 Gy to tumor 
sites. Each of these four patients attained a complete tumor remission 

(lasting 4, 6, 11+, and 8+ months) . A fifth patient, whose tumor did not 
express the CD37 antigen, was treated with 1311-labeled anti- 
CD20 MoAb 1F5 and achieved a partial response. Myelosuppression 
occurred 3 to 5 weeks after treatment in all cases, but there were no other 
significant acute toxicities. Normal B cells were transiently depleted from 
the bloodstream, but immunoglobulin (Ig) levels were not affected, and no 
serious infections occurred. Two patients required reinfusion of previously 
stored autologous, purged bone marrow. Two patients developed asymptomatic 
hypothyroidism 1 year after therapy. The tolerable toxicity and encouraging 
efficacy warrant further dose escalation in this phase I trial. 

Treatment of refractory non-Hodgkin ' s lymphoma with radiolabeled 
MB-1 (anti-CD37) antibody. 
Aug 198 9, 

. . . biodistribution, toxicity, and therapeutic potential of anti-CD37 
monoclonal antibody (MoAb) MB-1 labeled with iodine 131 (1311) 
was evaluated in ten patients with advanced-, low- or intermediate-grade 
non-Hodgkin ' s . . . 

...fifth patient, whose tumor did not express the CD37 antigen, was treated 
with 1311-labeled anti-CD20 MoAb 1F5 and achieved a partial 
response. Myelosuppression occurred 3 to 5 weeks after treatment. . . 

Descriptors: Antibodies, Monoclonal- -therapeutic use--TU; *Iodine 
Radioisotopes- -therapeutic use--TU; ^Lymphoma, Non-Hodgkin- -therapy 



--TH...; effects--RE; Bone Marrow Transplantation; Iodine Radioisotopes 
--administration and dosage--AD/ Iodine Radioisotopes --metabolism- -ME; 
Lymphoma, Non-Hodgkin- -metabolism- -ME ; Lymphoma, Non-Hodgkin 
--radiotherapy- -RT; Middle Aged; Radiotherapy Dosage; Remission Induction; 
Tissue Preservation 



7/3,K,AB/5 (Item 1 from file: 55) 

DIALOG (R) File 55:Biosis Previews (R) 
(c) 2004 BIOSIS. All rts. reserv, 

0011313466 BIOSIS NO.: 199800107713 

Phase l/ll trial of non-myeloablative iodine-131 anti-B-1 
antibody (aiiti-CD20) therapy for relapsed and refractory 
B-cell non-Hodgkin' s lymphoma (NHL) 

AUTHOR: Shochat D (Reprint) ; Langecker P J (Reprint) ; Tidmarsh G F 
(Reprint) ; Stagg R J (Reprint) ; Wahl R L; Kaminski M S 

AUTHOR ADDRESS: Coulter Pharmaceutical Inc., Palo Alto, CA 94306, USA**USA 

JOURNAL: Tumor Biology 18 (SUPPL. 2): p31 Sept., 1997 1997 

MEDIUM: print 

CONFERENCE/MEETING: Meeting on From Basic Cancer Research to Clinical 
Application held at the XXVth Anniversary Meeting of the International 
Society for Oncodevelopmental Biology and Medicine Montreux, Switzerland 
September 19-24, 1997; 19970919 

SPONSOR: International Society for Oncodevelopmental Biology and Medicine 
ISSN: 1010-4283 

DOCUMENT TYPE: Meeting; Meeting Abstract 
RECORD TYPE: Citation 
LANGUAGE: English 

Phase I/II trial of non-myeloablative iodine-131 anti-B-1 
antibody (anti-CD20) therapy for relapsed and refractory 
B-cell non-Hodgkin ' s lymphoma (NHL) 

1997 

DESCRIPTORS: 

DISEASES: B-cell non-Hodgkin ' s lymphoma- - 
MESH TERMS: Lymphoma, Non-Hodgkin (MeSH) 

...METHODS & EQUIPMENT: non-myeloablative iodine-131-labeled 
anti-CD20 antibody, therapeutic method, phase l/II trial 
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JOURNAL: Tumor Biology 18 (SUPPL. 2): p4 Sept., 1997 1997 
MEDIUM: print 

CONFERENCE/MEETING: Meeting on From Basic Cancer Research to Clinical 
Application held at the XXVth Anniversary Meeting of the International 
Society for Oncodevelopmental Biology and Medicine Montreux, Switzerland 
September 19-24, 1997; 19970919 

SPONSOR: International Society for Oncodevelopmental Biology and Medicine 
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Randomized controlled study of 131I-Anti-Bl versus unlabeled-anti -Bl 

monoclonal antibody in patients with chemotherapy refractory low grade 

non-Hodgkin ' s lymphoma 
AUTHOR: Knox Susan J (Reprint) ; Goris Michael L; Davis Tom A; Trisler Kirk 

D (Reprint) ; Saal Jeannette (Reprint) ; Levy Ronald 
AUTHOR ADDRESS: Dep. Radiation Oncology, Stanford Univ. Hosp . , Stanford, CA 

943 05, USA**USA 

JOURNAL: International Journal of Radiation Oncology Biology Physics 3 9 (2 
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MEDIUM: print 

CONFERENCE/MEETING: 3 9th Annual Meeting of the American Society for 
Therapeutic Radiology and Oncology Orlando, Florida, USA October 19-23, 
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refractory low grade non-Hodgkin ' s lymphoma 
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AUTHOR ADDRESS: Univ. Michigan, Ann Arbor, MI, USA**USA 
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Advantage of residualizing radiolabels for an internalizing antibody 

against the B-cell lymphoma antigen, CD22 
AUTHOR: Sharkey Robert M; Behr Thomas M; Mattes M Jules; Stein Rhona; 

Griffiths Gary L; Shih Lisa B; Hansen Hans J; Blumenthal Rosalyn D; Dunn 

Robert M; Juweid Malik E; Goldenberg David M (Reprint) 
AUTHOR ADDRESS: Garden State Cancer Cent., 520 Belleville Avenue, 

Belleville, NJ 07109, USA**USA 
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DOCUMENT TYPE: Article 
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LANGUAGE: English 

ABSTRACT: LL2 is an anti-CD22 pan-B-cell monoclonal antibody which, when 
radiolabeled, has a high sensitivity for detecting B-cell, non-Hodgkin ' s 
lymphoma (NHL) , as well as an antitumor efficacy in therapeutic 
applications. The aim of this study was to determine whether 
intracellularly retained radiolabels have an advantage in the diagnosis 
and therapy of lymphoma with LL2 . In vitro studies showed that 
iodinated LL2 is intracellularly catabolized, with a rapid release of the 
radioiodine from the cell. In contrast, residualizing radiolabels, such 
as radioactive metals, are retained intracellularly for substantially 
longer. In vivo studies were performed using LL2 -labeled with radioiodine 
by a non-residualizing (chloramine-T) or a residualizing method 
(dilactitol-tyramine, DLT) , or with a radioactive metal (lllln) . The 
biodistribution of a mixture of 1251 (non-residualizing chloramine-T 
compared to residualizing DLT) , lllln-labeled LL2 murine IgG2a or its 
fragments (F(ab')-2, Fab'), as well as its humanized, CDR-grafted form, 
was studied in nude mice bearing the RL human B-cell NHL cell line. 
Radiation doses were calculated from the biodistribution data according 
to the Medical International Radiation Dose scheme to assess the 
potential advantage for therapeutic applications. At all assay times, 
tumor uptake was higher with the residualizing labels (i.e., lllln and 
DLT- 1251) than with the non-residualizing iodine label. For example, 
tumor/blood ratios of lllln-labeled IgG were 3.2-, 3.5- and 2.8-fold 
higher than for non-residualizing iodinated IgG on days 3, 7 and 14, 
respectively. Similar results were obtained for DLT-labeled IgG and 
fragments with residualized radiolabels. Tumor/organ ratios also were 
higher with residualizing labels. No significant differences in tumor, 
blood and organ uptake were observed between murine and humanized LL2 . 
The conventionally iodinated anti-CD20 antibody, IF5, had 
tumor uptake values comparable to those of iodinated LL2 . the uptake of 
both antibodies being strongly dependent on tumor size. These data 
suggest that, with internalizing antibodies such as LL2 , labeling with 
intracellularly retained isotopes has an advantage over released ones, 
which justifies further clinical trials with residualizing lllln-labeled 
LL2 for diagnosis, and residualizing 1311 and 90Y labels for therapy. 



Advantage of residualizing radiolabels for an internalizing antibody 

against the B-cell lymphoma antigen, CD22 
1997 

. . .ABSTRACT: antibody which, when radiolabeled, has a high sensitivity for 
detecting B-cell, non-Hodgkin ' s lymphoma (NHL), as well as an 
antitumor efficacy in therapeutic applications. The aim of this study... 

...to determine whether intracellular ly retained radiolabels have an 
advantage in the diagnosis and therapy of lymphoma with LL2 . In 
vitro studies showed that iodinated LL2 is intracellularly catabolized, 
with a rapid. . . 

...tumor, blood and organ uptake were observed between murine and humanized 
LL2 . The conventionally iodinated anti-CD20 antibody, IF5, 
had tumor uptake values comparable to those of iodinated LL2 . the uptake 
of . . . 
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Phase II trial of 131I-B1 (anti-CD20) antibody therapy with 

autologous stem cell transplantation for relapsed B cell lymphomas 
AUTHOR: Press Oliver W (Reprint) ; Eary Janet F; Appelbaum Frederick R; 

Martin Paul J; Nelp Wil B; Glenn Stephan; Fisher Darrell R; Porter Bruce; 

Matthews Dana C; Gooley Ted; Bernstein Irwin D 
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DOCUMENT TYPE: Article 
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ABSTRACT: 25 patients with relapsed B-cell lymphomas were evaluated with 
trace-labelled doses (2.5 mg/kg, 185-370 MBq (5-10 mCi) ) of 13 ll-labelled 
anti-CD20 (Bl) antibody in a phase II trial. 22 patients 

achieved 131I-B1 biodistributions delivering higher doses of radiation to 
tumour sites than to normal organs and 21 of these were treated with 
therapeutic infusions of 131I-B1 (12.765-29.045 GBq) followed by 
autologous hemopoietic stem cell reinfusion. 18 of the 21 treated 
patients had objective responses, including 16 complete remissions. One 
patient died of progressive lymphoma and one died of sepsis. 
Analysis of our phase I and II trials with 1311-labelled Bl reveal a 
progression-free survival of 62% and an overall survival of 93% with a 
median follow-up of 2 years. 131I-anti-CD20 (Bl) antibody 
therapy produces complete responses of long duration in most patients 
with relapsed B-cell lymphomas when given at maximally tolerated doses 
with autologous stem cell rescue. 
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...21 treated patients had objective responses, including 16 complete 
remissions. One patient died of progressive lymphoma and one died 
of sepsis. Analysis of our phase I and II trials with 1311... 

...and an overall survival of 93% with a median follow-up of 2 years. 1311 
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ABSTRACT: Background: Many patients with non-Hodgkin ' s lymphomas are not 
cured by current therapies, and new approaches to treatment are needed. 
As part of an ongoing phase 1 study, we examined the effect of 
radioimmunotherapy with 131-I-labeled B-cell-specif ic anti- 
CD20 monoclonal antibody in 10 patients with CD20-positive B-cell 
lymphomas in whom primary chemotherapy had failed. Methods and Results: 
Anti-Bl (anti-CD20) mouse monoclonal antibody trace-labeled 
with 1311 (15 mg containing 5 mCi) was given intravenously at 
approximately one-week intervals: first, without pretreatment with 
unlabeled anti-Bl antibody, to all 10 patients; then, with pretreatment 
with 135 mg of unlabeled antibody, to 8 patients; and then, with 
pretreatment with 685 mg, to 2 patients. Serial quantitative gamma-camera 
images and measures of whole -body radioactivity were obtained after each 
tracer dose. All known disease sites larger than 2 cm could be imaged. 
The effect of a pretreatment dose of unlabeled anti-Bl antibody on 
targeting of the tumor with the radiolabeled antibody was variable. The 
pretreatment dose of unlabeled antibody that produced the highest ratio 
of the tumor dose to the whole -body dose in tracer studies was then used 
to deliver higher doses of radioactivity for radioimmunotherapy in nine 
patients. Three patients received doses designed to deliver 25 cGy to the 
whole body (two patients treated twice, six to eight weeks apart) , four 
patients received 35 cGy (one patient treated twice) , and two patients 
received 45 cGy (one patient treated twice) ; each dose contained 34 to 66 
mCi of activity. Six of the nine treated patients had tumor responses, 
including patients with bulky or chemotherapy-resistant disease: four 
patients had complete remissions, and two had partial responses. Three 
patients had objective responses to tracer infusions before they received 
radioimmunotherapeutic doses. Of the four patients with complete 
remissions, one remained in remission for eight months and the other 
three continue to have no disease progression (for 11, 9, and 8 months) . 
There was mild or no myelosuppression. Conclusions: Radioimmunotherapy 
with (1311) anti-Bl antibody is a promising new treatment for 
lymphoma . 
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. . .ABSTRACT: As part of an ongoing phase 1 study, we examined the effect of 
radioimmunotherapy with 131-1 -labeled B-cell-specif ic anti- 
CD20 monoclonal antibody in 10 patients with CD20 -positive B-cell 
lymphomas in whom primary chemotherapy had failed. Methods and Results: 
Anti-Bl (anti-CD20) mouse monoclonal antibody trace-labeled 
with 1311 (15 mg containing 5 mCi) was given intravenously. . . 

...no myelosuppression. Conclusions: Radioimmunotherapy with (131I)anti-Bl 

antibody is a promising new treatment for lymphoma. 
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ABSTRACT: Clinical trials of radioimmunotherapy (RIT) of lymphoma 

have produced frequent tumor regressions and remissions, but it has been 
difficult to determine to what extent these tumor responses have been due 
to antibody-specific targeted radiation, nontargeted radiation, and/or 
cytotoxicity mediated by the carrier monoclonal antibody (MoAb) . In this 
report, RIT was studied in athymic nude mice bearing s.c. Raji human 
Burkitt 's lymphoma xenografts using two different pan-B-cell MoAbs, 
MB-1 (anti-CD37) and anti-Bl (anti-CD20) , which differ in 
isotype (and thus the potential for interaction with host effector 
mechanisms) and isotype-matched control antibodies either in the 
unlabeled state or labeled with 1311. When a single i.p. injection of 300 
mu-Ci 1311-labeled MB-1 (IgGl) was compared to treatment with unlabeled 
MB-1 or 300 mu-Ci 1311-labeled MYS control IgGl MoAb, an 

antibody-specific targeted radiation effect of RIT was seen. 1311-labeled 
MB-1 produced a 44 +- 19% (SEM) reduction in tumor size at 3 weeks 
posttreatment , while unlabeled MB-1 or 300 mu-Ci 1311-labeled MYS control 
IgGl antibody treatment resulted in continued tumor growth over this 
period of time. In vitro studies demonstrated that MB-1 was incapable of 
mediating antibody-dependent cellular cytotoxicity using Raji tumor cell 
targets and human peripheral blood mononuclear cells. Similar to the MB-1 
studies, treatment with 300 mu-Ci 1311-labeled anti-Bl produced a 64% 
reduction in mean tumor size, while 3 00 mu-Ci of control antibody 
resulted in a 58% increase in tumor size over the same 3 -week period. In 
contrast to MB-1, however, unlabeled anti-Bl (an IgG2a MoAb which in 
vitro studies showed to be capable of antibody- dependent cellular 
cytotoxicity) also had a substantial antitumor effect. Indeed, 3 00 mu-Ci 
1311-labeled anti-Bl and unlabeled anti-Bl treatment (using an equivalent 
amount of total protein in the treatment dose) produced a similar 
specific reduction in tumor size. Increasing the radionuclide dose of 
anti-Bl to 450 mu-Ci in another experiment did not produce a significant 



difference in tumor regression compared to a 300-mu-Ci dose. These 
results suggest that the antitumor effects of 1311-labeled anti-Bl 
treatment were dominated by antibody-mediated cytotoxicity mechanisms, 
such that an antibody-specific targeted radiation effect could not be 
distinguished. In contrast, antibody-specific targeting of radiation was 
the dominant mechanism of tumor killing with 1311-labeled MB-1. These 
results underscore the importance of investigating non-radiation-related 
antibody effects as well as radiation effects in ongoing lymphoma 
RIT trials with pan-B-cell antibodies. 
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Abstract: Purpose: To evaluate the safety, pharmacokinetics, and biologic 
effect of multiple doses of the chimeric anti-CD20 monoclonal antibody 
(mAb) IDEC-C2B8 in patients with relapsed B-cell lymphoma. 

Patients and Methods: Twenty patients with relapsed low-grade (n = 
15) or intermediate -/high-grade (n = 5) lymphoma received weekly 
infusions times four of 125 mg/m(2) (n = 3) , 250 mg/m(2) (n = 7) , or 
375 mg/m(2) (n = 10) of IDEC-C2B8. 

Results: Infusional side effects during the initial infusion were 
mainly grade I/II fever, asthenia, chills, nausea, rash, and urticaria. 



More serious events were rare, Peripheral -blood B cells were rapidly 
depleted and slowly recovered over 3 to 6 months. There was no change 
in mean immunoglobulin (Ig) levels. Antibody serum half life (and 
maximum concentration [C-max] ) generally increased between the first 
and fourth infusions (33.2 hours v 76.6 hours, respectively) following 
the 375-mg/m(2) doses. Six of 18 assessable patients had a partial 
remission (PR), with a median time to disease progression of 6.4 months 
(range, 3 to 21.7). Minor responses (MRs) were observed in five 
patients and progressive disease (PD) in seven, Tumor responses 
occurred in peripheral blood, bone marrow (BM) , spleen, bulky lymph 
nodes, and extranodal sites, and in patients who had relapsed following 
high dose myeloablative chemotherapy. Six of 14 patients (40%) with a 
low-grade histology responded. Four of six with bulky disease had a PR. 

Conclusion: IDEC-C2B8 chimeric anti-CD20 mAb therapy is 
well tolerated and has clinical activity in patients with relapsed 
B-cell lymphoma. The 375-mg/m(2) dose has been selected for a 
phase II trial in patients with relapsed low-grade or follicular B-cell 
lymphoma. (C) 1997 by American Society of Clinical Oncology. 

...Title: Results of a phase I multiple-dose trial in patients with 

relapsed non-Hodgkin • s lymphoma 
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...Abstract: the chimeric anti-CD20 monoclonal antibody (mAb) IDEC-C2B8 in 
patients with relapsed B-cell lymphoma. 

Patients and Methods: Twenty patients with relapsed low-grade (n = 
15) or intermediate -/high-grade (n = 5) lymphoma received weekly 
infusions times four of 125 mg/m(2) (n = 3), 250 mg/m. . . 

...histology responded. Four of six with bulky disease had a PR. 

Conclusion: IDEC-C2B8 chimeric anti-CD20 mAb therapy is 
well tolerated and has clinical activity in patients with relapsed 
B-cell lymphoma. The 375-mg/m(2) dose has been selected for a 
phase II trial in patients with relapsed low-grade or follicular B-cell 
lymphoma. (C) 1997 by American Society of Clinical Oncology. 
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Abstract: IDEC-C2B8 is a chimeric monoclonal antibody (MoAb) directed 
against the B-cell -specif ic antigen CD20 expressed on non-Hodgkin ' s 
lymphomas (NHL) , The MoAb mediates complement and antibody- dependent 
cell-mediated cytotoxicity and has direct antiproliferative effects 
against malignant B-cell lines in vitro. Phase I trials of single doses 
up to 500 mg/m(2) and 4 weekly doses of 375 mg/m(2) showed clinical 
responses with no dose-limiting toxicity. We conducted a phase II, 
multicenter study evaluating four weekly infusions of 375 mg/m(2) 
IDEC-C2B8 in patients with relapsed low-grade or follicular NHL 
(Working Formulation groups A-D) . Patients were monitored for adverse 
events, antibody pharmacokinetics, and clinical response. Thirty-seven 
patients with a median age of 58 years (range, 29 to 81 years) were 
treated. All patients had relapsed after chemotherapy (median of 2 
prior regimens) and 54% had failed aggressive chemotherapy. Infusional 
side effects (grade 1-2) consisting of mild fever, chills, respiratory 
symptoms, and occasionally hypotension were observed mostly with the 
initial antibody infusion and were rare with subsequent doses. 
Peripheral blood B-cell depletion occurred rapidly, with recovery 
beginning 6 months posttreatment . There were no significant changes in 
mean IgG levels and infections were not increased over what would be 
expected in this population. Clinical remissions were observed in 17 
patients (3 complete remissions and 14 partial remissions) , yielding an 
intent to treat response rate of 46%. The onset of these tumor 
responses was as soon as 1 month posttreatment and reached a maximum by 
4 months posttreatment. In the 17 responders, the median time to 
progression was 10.2 months (5 patients exceeding 20 months). 
Likelihood of tumor response was associated with a follicular 
histology, with the ability to sustain a high serum level of antibody 
after the first infusion, and with a longer duration of remission to 
prior chemotherapy. One patient developed a detectable but not 
quantifiable immune response to the antibody that had no clinical 
significance. IDEC-C2B8 in a dose of 375 mg/m(2) weekly for 4 weeks has 
antitumor activity in patients with relapsed low-grade or follicular 
NHL. Results with this brief, outpatient treatment compare favorably 
with results with standard chemotherapy, and IDEC-C2E8 has a better 
safety profile. Further studies evaluating IDEC-C2B8 in other types of 
lymphoma either alone or combined with chemotherapy are 
warranted. (C) 1997 by The American Society of Hematology. 
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Abstract: This study was designed to evaluate dosimetric, pharmacokinetic, 
and other treatment-related parameters as predictors of outcome in 
patients with advanced B-lymphocytic malignancies, Fifty-seven patients 
were treated with radiolabeled Lym-1 antibody in early phase trials 
between 1985 and 1994. Logistic regression and proportional hazards 
models were used to evaluate treatment parameters for their ability to 
predict outcome, taking into account patient risk group based on 
Karnofsky performance status and serum lactic dehydrogenase. The 
occurrence of a partial or complete response (31 of 57 patients) and 
development of human antimouse antibody (KAMA) predicted improved 
survival using a time -dependent proportional hazards model. The final 
multivariate model for survival with parameters significant at P less 
than or equal to 0.05 included overall response and pretreatment risk 
group. Although some of the dosimetric and pharmacokinetic parameters 
were predictive in univariate analyses, only longer half-time of 
radionuclide in the blood showed any indication of improved prediction 
beyond that provided by the lactic dehydrogenase/Karnof sky performance 
status -based risk groups, Splenic volume, splenectomy, and malignant 
tissue Lym-1 reactivity were not contributory, In this patient group, 
the effect of radiolabeled Lym-1 treatment as indicated by measurable 
tumor response was associated with improved survival, Development of 
HAMA was also associated with improved survival, indicating that 
concern about HAMA should not preclude exploration of 

radioimmunotherapy. Although dosimetry has a role in determining safety 
based on dose to normal organs, when adjusted for baseline clinical 
features, dosimetric and pharmacokinetic parameters showed limited 
ability to improve outcome prediction. 
, 1997 
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Abstract: 25 patients with relapsed B-cell lymphomas were evaluated with 
trace-labelled doses (2.5 mg/kg, 185-370 MBq [5-10 mCi] ) of 1-131 
-labelled anti-CD20 (Bl) antibody in a phase II trial. 22 
patients achieved I-131-B1 biodistributions delivering higher 
doses of radiation to tumour sites than to normal organs and 21 of 
these were treated with therapeutic infusions of I-131-B1 
(12.765-29.045 GBq) followed by autologous haemopoietic stem cell 
reinfusion. 18 of the 21 treated patients had objective responses, 
including 16 complete remissions. One patient died of progressive 
lymphoma and one died of sepsis. Analysis of our phase I and II 
trials with I-131-labelled Bl reveal a progression-free survival 
of 62% and an overall survival of 93% with a median follow-up of 2 
years. I-131-anti-CD20 (Bl) antibody therapy produces 
complete responses of long duration in most patients with relapsed 
B-cell lymphomas when given at maximally tolerated doses with 
autologous stem cell rescue. 
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PURPOSE: To evaluate the safety, pharmacokinetics, and biologic effect of 
multiple doses of the chimeric anti-CD20 monoclonal antibody 
(mAb) IDEC-C2B8 in patients with relapsed B-cell lymphoma. PATIENTS 
AND METHODS: Twenty patients with relapsed low-grade (n = 15) or 
intermediate-/high-grade (n = 5) lymphoma received weekly infusions 
times four of 125 mg/m2 (n = 3), 250 mg/m2 (n = 7) , or 375 mg/m2 (n = 10) 
of IDEC-C2B8. RESULTS: Infusional side effects during the initial infusion 
were mainly grade l/ll fever, asthenia, chills, nausea, rash, and 
urticaria. More serious events were rare. Peripheral-blood B cells were 
rapidly depleted and slowly recovered over 3 to 6 months . There was no 
change in mean immunoglobulin (Ig) levels. Antibody serum half -life (and 
maximum concentration [Cmax] ) generally increased between the first and 
fourth infusions (33.2 hours v 76.6 hours, respectively) following the 



375-mg/m2 doses. Six of 18 assessable patients had a partial remission 
(PR), with a median time to disease progression of 6.4 months (range, 3 to 
21.7). Minor responses (MRs) were observed in five patients and 
progressive disease (PD) in seven. Tumor responses occurred in 
peripheral blood, bone marrow (BM) , spleen, bulky lymph nodes, and 
extranodal sites, and in patients who had relapsed following high-dose 
myeloablative chemotherapy. Six of 14 patients (40%) with a low-grade 
histology responded. Four of six with bulky disease had a PR. CONCLUSION: 
IDEC-C2B8 chimeric anti-CD2 0 mAb therapy is well tolerated and 
has clinical activity in patients with relapsed B-cell lymphoma. The 
375-mg/m2 dose has been selected for a phase II trial in patients with 
relapsed low-grade or follicular B-cell lymphoma. 

. . . results of a phase I multiple-dose trial in patients with relapsed 
non-Hodgkin ' s lymphoma . 
Oct 1997, 

PURPOSE: To evaluate the safety, pharmacokinetics, and biologic effect of 
multiple doses of the chimeric anti-CD20 monoclonal antibody 
(mAb) IDEC-C2B8 in patients with relapsed B-cell lymphoma. PATIENTS 
AND METHODS: Twenty patients with relapsed low-grade (n = 15) or 
intermediate-/high-grade (n =5) lymphoma received weekly infusions 
times four of 125 mg/m2 (n = 3), 250 mg/m2 (n. . . 

... median time to disease progression of 6.4 months (range, 3 to 21.7). 
Minor responses (MRs) were observed in five patients and progressive 
disease (PD) in seven. Tumor responses occurred in peripheral blood, 
bone marrow (BM) , spleen, bulky lymph nodes, and extranodal sites, and... 

. . . grade histology responded. Four of six with bulky disease had a PR. 
CONCLUSION: IDEC-C2B8 chimeric anti-CD20 mAb therapy is well 
tolerated and has clinical activity in patients with relapsed B-cell 
lymphoma . The 375-mg/m2 dose has been selected for a phase II trial 
in patients with relapsed low-grade or follicular B-cell lymphoma. 
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IDEC-C2B8 is a chimeric monoclonal antibody (MoAb) directed against the 
B-cell-specif ic antigen CD20 expressed on non-Hodgkin ' s lymphomas (NHL). 
The MoAb mediates complement and antibody-dependent cell -mediated 
cytotoxicity and has direct antiproliferative effects against malignant 
B-cell lines in vitro. Phase I trials of single doses up to 500 mg/m2 and 4 
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weekly doses of 3 75 mg/m2 showed clinical responses with no 
dose -limiting toxicity. We conducted a phase II, multicenter study 
evaluating four weekly infusions of 375 mg/m2 IDEC-C2B8 in patients with 
relapsed low-grade or follicular NHL (Working Formulation groups A-D) . 
Patients were monitored for adverse events, antibody pharmacokinetics, and 
clinical response . Thirty-seven patients with a median age of 58 
years (range, 29 to 81 years) were treated. All patients had relapsed after 
chemotherapy (median of 2 prior regimens) and 54% had failed aggressive 
chemotherapy. Infusional side effects (grade 1-2) consisting of mild fever, 
chills, respiratory symptoms, and occasionally hypotension were observed 
mostly with the initial antibody infusion and were rare with subsequent 
doses. Peripheral blood B-cell depletion occurred rapidly, with recovery 
beginning S months posttreatment . There were no significant changes in mean 
IgG levels and infections were not increased over what would be expected in 
this population. Clinical remissions were observed in 17 patients (3 
complete remissions and 14 partial remissions) , yielding an intent to treat 
response rate of 46%. The onset of these tumor responses was as 
soon as 1 month posttreatment and reached a maximum by 4 months 
posttreatment. In the 17 responders, the median time to progression was 
10.2 months (5 patients exceeding 20 months). Likelihood of tumor 
response was associated with a follicular histology, with the ability 
to sustain a high serum level of antibody after the first infusion, and 
with a longer duration of remission to prior chemotherapy. One patient 
developed a detectable but not quantifiable immune response to the 
antibody that had no clinical significance. IDEC-C2B8 in a dose of 375 
mg/m2 weekly for 4 weeks has antitumor activity in patients with relapsed 
low-grade or follicular NHL. Results with this brief, outpatient treatment 
compare favorably with results with standard chemotherapy, and IDEC-C2B8 
has a better safety profile. Further studies evaluating IDEC-C2B8 in other 
types of lymphoma either alone or combined with chemotherapy are 
warranted. 

1DEC-C2B8 (Rituximab ) anti-CD2 0 monoclonal antibody therapy in 
patients with relapsed low-grade non-Hodgkin ' s lymphoma. 
Sep 15 1997, 
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The B-cell antigen CD20 is expressed on normal B cells and by nearly all 
B-cell lymphomas. This nonmodulating antigen provides an excellent target 
for antibody-directed therapies. A chimeric anti-CD20 antibody 

(IDEC-C2B8) , consisting of human IgGl-kappa constant regions and variable 
regions from the murine monoclonal anti-CD2 0 antibody IDEC-2B8, has been 
produced for clinical trials. It lyses CD20+ cells in vitro via complement 
and antibody-dependent cell-mediated lysis. Preclinical studies have shown 
that the chimeric antibody selectively depletes B cells in blood and lymph 
nodes in macaque monkeys. In this phase I clinical trial, 15 patients (3 
per dose level) with relapsed low-grade B-cell lymphoma were treated 
with a single dose (10, 50, 100, 250, or 500 mg/m2) of antibody 
administered intravenously. Treatment-related symptoms correlated with the 
number of circulating CD2 0 cells and grade II events consisted of fever (5 
patients) ; nausea (2) , rigor (2) , orthostatic hypotension (2) , bronchospasm 

(1) , and thrombocytopenia (1) . No significant toxicities were observed 
during the 3 months of follow-up. Serum C3 , IgG, and IgM levels, 
neutrophils, and T cells were largely unchanged. At the three higher dose 
levels, pharmacokinetics of the free antibody showed a serum half -life of 
4.4 days (range, 1.6 to 10.5). Levels greater than 10 micrograms/mL 



persisted in 6 of 9 patients for more than 14 days. No quantifiable immune 
responses to the infused antibody have been detected. CD2 0+ B cells 
were rapidly and specifically depleted in the peripheral blood at 24 to 72 
hours and remained depleted for at least 2 to 3 months in most patients. 
Two -week post infusion tumor biopsies showed the chimeric antibody bound to 
tumor cells and a decrease in the percentage of B cells. Tumor regressions 
occurred in 6 of 15 patients (2 partial and 4 minor responses) . The 
results of this single-dose trial have been used to design a multiple-dose 
phase I/II study. 

Phase I clinical trial using escalating single-dose infusion of 
chimeric anti-CD20 monoclonal antibody (IDEC-C2B8) in patients 
with recurrent B-cell lymphoma. 
Oct 15 1994, 
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